This study measured the prevalence of self-reported violence and associations with psychiatric morbidity in a national household population, based on a cross-sectional survey in 2000 of 8,397 respondents in Great Britain. Diagnoses were derived from computer-assisted interviews, with self-reported violent behavior over the previous 5 years. The 5-year prevalence of nonlethal violence in Britain was 12% (95% confidence interval: 11, 13). The risk of violence was substantially increased by alcohol dependence (odds ratio ¼ 2.72, 95% confidence interval: 1.85, 3.98), drug dependence (odds ratio ¼ 2.63, 95% confidence interval: 1.45, 4.74), and antisocial personality disorder (odds ratio ¼ 6.12, 95% confidence interval: 3.87, 9.66). Low prevalences of these conditions (7%, 4%, and 4%, respectively) contrasted with their relatively high proportions of attributed risk of violence (23%, 15%, and 15%). Hazardous drinking was associated with 56% of all reported violent incidents. Screening positive for psychosis did not independently increase risk (odds ratio ¼ 3.20, 95% confidence interval: 0.35, 29.6). The study concluded that psychiatric morbidity makes a significant public health impact on violence exerted primarily by persons with any personality disorder, substance dependence, and hazardous drinking. Population interventions for violent behavior are appropriate for hazardous drinking as are targeted interventions for substance dependence and antisocial personality disorder. Despite public concern, the risks of violence from persons with severe mental illness were very low.
increased risks compared with the general population, with considerably greater risks from personality disorder (5, 14) , substance misuse (5) , and where these conditions are comorbid with personality disorder and substance misuse (3, (6) (7) (8) .
We measured the prevalence of self-reported violent behavior over the past 5 years, its association with individual categories of mental disorder, comorbidity, and the public health impact of psychiatric morbidity, using the population attributable risk in a two-phase survey of a representative sample of adults (aged 16-74 years) in households in Britain, conducted in 2000.
MATERIALS AND METHODS

Sample
Subjects aged 16-74 years were sampled in the survey of Psychiatric Morbidity among Adults Living in Private Households in England, Wales, and Scotland in 2000. Details have been described previously (15) . Computerassisted interviews were carried out in this two-phase survey (16) by Office of National Statistics interviewers. The small-user Postcode Address File was the sampling frame, and the grid method of Kish (17) systematically selected one person in each household.
A total of 8,886 adults completed the first-phase interview, a response rate of 69.5 percent. Of these, 8, 397 (94.5 percent) completed all questionnaire sections. Among nonrespondents, 24.0 percent were refusals and 6.5 percent were noncontacts. There was no information on the psychiatric status of nonrespondents to conclude whether attrition resulted in biased estimates in the prevalence of violence. However, weighting procedures applied throughout the analyses took into account the proportions of nonrespondents according to age, sex, and region to ensure a sample representative of the national population, compensating for sampling design and nonrespondents in the standard error of the prevalence and controlling for the effects of selecting one individual per household.
Measurement of psychiatric morbidity
Participants screened positive for psychosis if any two of four criteria were currently present from the Psychosis Screening Questionnaire (18) . With criteria from the Diagnostic and Statistical Manual of Mental Disorders: DSM-IV, the screening questionnaire for the Structured Clinical Interview for Axis II (known as the ''SCID-II screening questionnaire'') (19) identified this personality disorder. Subjects gave ''yes'' or ''no'' responses to 116 questions on laptop computers. Ten categories of Axis II disorder were created by manipulating cutoff points to increase levels of agreement, measured by the kappa coefficient, between both individual criteria and clinical diagnoses. These were obtained using the Structured Clinical Interview administered by trained interviewers in a previous survey of prisoners (20) . The same algorithms were used in the present survey. Ten categories of lifetime personality disorder could be derived from the screening instrument but were combined into a single category of ''any'' personality disorder for this study.
For some analyses, participants with antisocial personality disorder were analyzed separately.
The revised version of the Clinical Interview Schedule (known as ''CIS-R'') (21) was used to obtain the prevalence of common mental disorders in the past week (affective and anxiety disorders), including generalized anxiety disorder, mixed anxiety and depression, depressive episodes, phobias, obsessive-compulsive disorder, and panic disorder. These six syndromes were combined into a single category of ''any'' affective or anxiety disorder. The principal instrument to assess alcohol misuse over the past year was the Alcohol Use Disorders Identification Test (known as ''AUDIT''), which defines hazardous alcohol use (score of 8 or more) as an established pattern of drinking that brings risk of physical and psychological harm over the previous year (22) . The Severity of Alcohol Dependence Questionnaire (known as ''SADQ'') (23) was included to measure alcohol dependence. A number of questions designed to measure drug use were included in the phase I interviews. Positive responses regarding a series of different substances (cannabis, amphetamines, cocaine, crack cocaine, ecstasy, tranquilizers, opiates, and volatile substances) to any of five questions measuring drug dependence over the past year were combined to produce a single category of ''any'' drug dependence (15) .
A category of ''no psychiatric disorder'' was applied to respondents who did not have personality disorder, affective or anxiety disorder, drug or alcohol dependence, or possible psychosis.
Measurement of violent behavior
All subjects were asked questions about violent behavior in the first phase of the study in the context of establishing the diagnosis of antisocial personality disorder. These included questions from the conduct disorder section, including whether they had started fights and had threatened or hurt anyone with a weapon before the age of 15 years. In addition, they were asked if they had been in a fight and had used a weapon in a fight since the age of 15 years. As we intended to retain the diagnostic category antisocial personality disorder in subsequent analyses, we included an additional question used in previous surveys in New York (4) and Israel (5). Subjects were asked, ''Have you been in a physical fight, assaulted, or deliberately hit anyone in the past 5 years?''
Statistical analysis
To estimate the prevalence of violent behavior in the population of Great Britain, we used weights to account for unequal selection of probabilities in the two-phase sample survey. Detailed procedures for constructing weighting variables were reported by Singleton et al. (24) . Based on the second-phase sample, comparisons between unweighted and weighted prevalence of personality disorders showed considerable differences. Weighted results are a more accurate representation of the general population, and weighted analyses were therefore performed throughout.
To measure violent behavior by demography and diagnostic categories, we carried out cross-tabulation with weighting factors in SPSS, version 12, software (SPSS, Inc., Chicago, Illinois). Adjusted odds ratio estimates for violent behavior by demographic factors and clinical syndromes were ascertained by use of two-level hierarchical weighted logistic regression analyses in MLwiN software (25) , which takes into account the clustering effects of violent behavior within survey areas. Adjustments were mainly for the ''static'' attributes of respondents, including age, gender, marital status, and social class. The adjusted model was fitted for each diagnostic category entered in comparison with the category ''no psychiatric disorder.'' This established the magnitude of associations between violent behavior and each diagnostic category, controlling for static factors and other clinical syndromes.
Population attributable risk was calculated for each diagnostic category and some comorbid conditions (26) . In the absence of an incidence of violent behavior due to the crosssectional method, relative risk was approximated by the odds ratio together with the representative prevalence in the total population.
RESULTS
Prevalence of violent behavior
Weighted data excluding missing data included 8,397 respondents (4,179 men, 4,278 women), of whom 982 (12 percent) reported violent behavior in the last 5 years. The prevalence of self-reported violence among men (n ¼ 749, 18 percent) was three times that among women (n ¼ 233, 6 percent). As expected, the prevalence of reporting fighting across the life span since 16 years was higher in all respondents (n ¼ 2,148, 26 percent) and, among males, was more than 4.5 times (n ¼ 1,771, 42 percent) that of women (n ¼ 377, 9 percent). A total of 155 (2 percent) reported using a weapon in a fight since 16 years of age: 137 (3 percent) men and 18 (0.4 percent) women. A total of 566 (7 percent) reported starting fights before the age of 15 years: 416 (10 percent) men and 150 (4 percent) women. A total of 267 (3 percent) reported threatening or hurting someone with a weapon before 15 years of age: 231 (6 percent) men and 36 (1 percent) women. Table 1 demonstrates that being young, male, of lower socioeconomic status, single, separated, divorced, and in part-time work or economically inactive were independently associated with self-reporting violent behavior. Violence was less prevalent among persons of Asian origin and declined progressively with age.
Diagnostic categories and violence
Of 982 respondents reporting violent behavior in the preceding 5 years, 644 (66 percent) met survey criteria for any psychiatric disorder, compared with 2,767 (37 percent) nonviolent respondents (odds ratio ¼ 3.19, 95 percent confidence interval: 2.77, 3.67; p < 0.001). Table 2 demonstrates that violence among men was approximately twice that in women for most diagnostic categories, except antisocial personality disorder and psychosis where prevalences were similar in women. However, the prevalence for men was almost four times that of women with ''no disorder.'' Prevalences of any affective/anxiety disorder, any personality disorder, and screening positive for psychosis were more than twice as high in violent male respondents. However, in women, the prevalences of violence were higher among those with any affective/anxiety disorder, personality disorder, and those who screened positive for psychosis than among women with no disorder. Although the prevalences of hazardous drinking, alcohol dependence, drug dependence, and antisocial personality disorder were lower among women, the prevalence of reported violence among women with these conditions was higher than that in men.
Comorbidity and violence
The effect of multiple diagnoses on the risk of violence is demonstrated in table 2. There is a positive association between the number of diagnoses and the prevalence of violence, with prevalences approximately doubling as the number of diagnoses increases from none through three or more. Table 3 also shows the relation between specific combinations of diagnostic categories, suggesting that the effects of substance dependence on reported violence when comorbid with affective/anxiety disorder or any personality disorder were greater than those of comorbid combinations of these two conditions. However, the table also demonstrates that substance dependence did not entirely explain the association between mental illness and violence, as the prevalence of violence over the past 5 years was elevated among respondents with affective/anxiety disorder, personality disorder, or the combination of the two in the absence of substance dependence comorbidity. The elevated prevalence of reported violence in the combination of psychosis and substance dependence diagnosis was not significant because of the small number of respondents. Table 3 demonstrates the independent effects of psychiatric morbidity on self-reported violence in the past 5 years, controlling for demography and the effects of confounding from comorbid diagnoses. Compared with the no psychiatric disorder category, all diagnostic categories were associated with increased risks of reporting violence except screening positive for psychosis, which was not significant after adjustments. The highest risk of violence was associated with antisocial personality disorder. This independently increased the risks over six times compared with persons with no psychiatric disorder.
Multivariate analysis
Public health impact of psychiatric morbidity on violent incidents/individuals Table 4 demonstrates the potential public health impact of psychiatric morbidity on violent events and violent individuals. This is shown in two ways: 1) by the population attributable risk percentage, which is the proportion in the population that could be prevented by eliminating exposure to the risk factor of each category of mental disorder; 2) by the number of violent events reported by the respondents in each diagnostic category. This represents a simple measure of the proportion of violent incidents accounted for by respondents within each category or that might have been removed from the total had the sample not been exposed to each risk factor.
The majority of respondents did not have a psychiatric diagnosis and accounted for almost a third of all violent incidents. Diagnoses with relatively high prevalences in the population, such as affective/anxiety disorder and personality disorder, accounted for relatively large proportions of all violent incidents. This was particularly the case for hazardous drinking, accounting for over half of all incidents. In contrast, subjects screening positive for psychotic illness constituted a very small percentage of respondents with psychiatric morbidity and accounted for a very small percentage of all violent incidents. However, respondents with alcohol dependence, drug dependence, and antisocial personality disorder, while of relatively low prevalence in the population, accounted for a relatively high proportion of all incidents.
The population attributable risk for each diagnostic category in table 4 demonstrates that eliminating psychosis as a risk factor for violence among persons with this diagnosis would have had an almost negligible impact on the percentage of individuals reporting violence in the past 5 years. However, eliminating hazardous drinking would have reduced it by almost one half. Eliminating affective/anxiety disorder or any personality disorder would have had a relatively low impact on individuals reporting violence despite these conditions having high prevalences. However, eliminating less prevalent risk factors, such as alcohol and drug dependence and antisocial personality disorder, would have had a moderate impact. Although the comorbidity of substance dependence, any personality disorder, and affective/anxiety disorder was associated with a high risk of violence, these diagnoses had moderate public health impact (table 4) because of their low prevalences.
DISCUSSION
Comparison with previous surveys
The survey demonstrated that psychiatric morbidity among adults living in households in Britain increases the risk of violent behavior, replicating previous survey findings in the United States and Israel (3) (4) (5) . However, it adds to the current body of knowledge in this area by quantifying the public health impact and indicates future approaches to intervention. Use of illicit drugs, hazardous drinking, personality disorders, and affective/anxiety disorders all increased risk, as in previous studies. However, screening positive for psychosis was not independently associated with violence after controlling for demographic factors and comorbidity. Alcohol and drug dependence and antisocial personality substantially increased the risk of reporting violence. In addition, diagnostic comorbidity substantially increased this risk, with a doubling of prevalence at each stage from no diagnosis to three diagnostic categories or more. This almost exactly replicated the earlier findings of Swanson et al. (3) in the United States who used different diagnostic categories derived from clinical interviews.
The survey also suggests that nonlethal violence is a problem similar in magnitude in Britain and the United States. A weighted national prevalence of 12.2 percent in persons (5), compared with 17.4 percent for respondents in the same age group in Britain. In the Epidemiological Catchment Area study at three US sites 15 years earlier, reported fighting before the age of 15 years was higher in US respondents but lower in adulthood than it was in the present survey (27) . Similarities in the rates of nonlethal violence are supported by surveys of crime victims and police statistics, which demonstrated a fall in crime in the United States until 1996 compared with a rise in England and Wales (28) . Thus, although the murder rate remains markedly higher in the United States, crime rates for assault and robbery are slightly higher in England and Wales (29) . Taken together, these findings suggest that the base rate of violence is relatively high in Britain and that factors other than psychiatric disorder make the highest impact. As in previous surveys, being young, male, single, separated, divorced, and economically inactive substantially increased the risk of reporting violence, irrespective of psychiatric illness. Belonging to an ethnic minority did not increase risk after controlling for social class and other confounders, although persons of Asian or Oriental origin were less likely to report violence, particularly women. However, the association between the measure of socioeconomic class used in this survey did not show the linear relation demonstrated by Swanson et al. (3) using a composite score based on occupation, education, and income ranking. This could reflect differences in measures but also different patterns of violence among young males in Britain, where those in social classes IIINM (skilled nonmanual) and IIIM (skilled manual) engage in levels of violence similar to those in social classes IV (semiskilled) and V (unskilled) and are violent in settings associated with heavy drinking.
Among subjects with mental disorder, women demonstrated lower prevalences of reported violence than did men in every diagnostic category. However, when compared with respondents with no disorder, women with psychiatric morbidity had increased risks of violence compared with men. Previous authors (10, 12) have also demonstrated that major mental disorder is associated with a greater increase in risk of criminal offenses for women than for men. Theoretical explanations include the possibility that women are more vulnerable to the effects of psychiatric illness on their behavior and the threshold/paradox hypothesis that argues that females who develop antisocial behavior surmount a threshold of risk higher than that of males and are therefore more severely afflicted (30) .
Psychotic, affective, anxiety disorders and violence
We found that a combined category of affective and anxiety disorder independently increased the risk of reporting violence. This contrasted with a survey in Israel that also controlled for other disorders and demography (5) . Violence attributable to persons screening positive for psychotic illness had almost negligible impact on the overall level of violence at the population level despite public concern over risks from seriously mentally ill persons, in both Europe and the United States. Furthermore, their risk was not increased independently above the risk of persons with no disorder in this study. This was unexpected, as previous population studies have found associations between psychotic disorders and violent behavior. This may have resulted from study limitations: first, using a screen to identify participants with psychosis; second, a low prevalence of respondents screening positive for psychosis compared with other diagnostic categories; third, the sampling frame exclusion of prisoners, the homeless, and psychiatric inpatients who have higher prevalences of violent behavior.
A strength of the study was elimination of potential confounders. This resulted in failure to demonstrate an independent association with psychotic illness (while confirming it for other diagnostic categories). Previous population surveys have demonstrated that psychiatric patients (4) and those with schizophrenia and manic-depressive psychosis (3, 5, 8) are more likely to report violence after controlling for demography. However, not all studies controlled for antisocial personality disorder (3, 4, 8) or substance abuse (4). A case register study in Australia found greatly reduced associations between schizophrenia and violent convictions after controlling for substance misuse (31) . Four birth cohort studies have demonstrated associations among schizophrenia, schizophrenic spectrum disorder, manic-depressive psychosis, and violent offending (9-13). However, only one controlled for both personality disorder and substance abuse (12) , and only Stueve and Link (5) controlled for additional confounding from other nonpsychotic, Axis I disorders. These studies confirmed independent associations, but in populations with low base rates of violence. A targeted approach to individuals with substance dependence and antisocial personality disorder was partly supported by a relatively large percentage of violence among people with these conditions, but the relatively small proportion of the population with these diagnoses. Although national surveys have demonstrated prevalence ranges from 0.6 to 4 percent, persons with antisocial personality disorder constitute a large number of individuals beyond the resources of the criminal justice system or mental health services. The finding that approximately half do not report violence indicates problems of accuracy in identifying those posing future risks. Furthermore, evidence on the effectiveness of mental health services to intervene once these conditions are established in adulthood remains limited.
Methodological limitations
There are several study limitations. Violent behavior within the last 5 years was assessed via self-report. This measure was restricted, and we did not include objective information such as arrests or convictions. Moreover, selfreport may have underestimated true prevalence, as socially undesirable behaviors tend to be less frequently reported. Diagnoses of Axis I and Axis II mental disorders were also derived from self-report questionnaires in the first phase of the survey. Research diagnostic instruments were administered by clinically trained raters in the second phase. However, the second-phase sample was considerably smaller, and prevalences were insufficient for detailed statistical analyses. Specific limitations may lie in the use of selfreport assessments of personality disorder (32) , although it has been questioned whether clinicians' assessments are by definition superior (33) . Some clinical reappraisal interviews may be of value. As described elsewhere (15), a stratified second-phase sample of over 600 respondents was assessed by clinical interviewers using the SCID-II screening questionnaire (34) . Comparison of clinical and self-report diagnostic categories demonstrated very good specificity and sensitivity but poor positive predictive value for clinicianrated categories, indicating an area for future development of feasible epidemiologic assessment methods (35) . The 31.5 percent of nonresponders were less likely to be White and more likely of lower social class and lower educational level. This could introduce bias through underestimating the true prevalence. As the differences in violent behavior among ethnic groups were not significant and the weighting procedure took into account certain nonresponse factors, the underestimation bias may not be severe, and our findings regarding risk factors should remain valid.
Prevalences of mental disorders in the only comparable previous survey in Great Britain (36) demonstrated close similarities, except substance misuse categories which had substantially increased. Data were weighted by poststratification to national population totals to compensate for known differences in response by age, sex, and geographic region. Social class was associated with prevalence of violence. However, distributions of occupational groupings for those who had ever worked in our survey were similar to those currently working in the 2001 national census. This suggested that there were no major biases with respect to social class within the survey data.
The dating of episodes of mental disorder proved difficult, and it was not identified whether violent incidents related to time periods when symptoms were present. Apart from antisocial personality disorder and drug dependence, the number of individuals reporting violence was relatively small. This might have complicated the statistical analyses and should be considered when interpreting results. However, the community-based design and large sample size allowed us to examine associations between different categories of mental disorders and violent behavior without introducing the selection bias associated with treated samples. Furthermore, the sample size provided sufficient statistical power to test complex models and to control for confounding from demographics and comorbidity.
Public health implications of alcohol, drug misuse, and violence
The public health approach to violence has generated more interest in the United States (37) than the United Kingdom (38) . In the former, homicide is the second leading cause of death for persons aged 15-34 years, the leading cause of death for young African Americans, and where the average ages of both violent offenders and victims have become progressively younger (39, 40) . However, the high annual medical and social costs of injury from deliberate harm are highlighted by measures from emergency rooms in the United Kingdom. These correlate with unemployment, poverty and, in particular, expenditure on alcohol (41, 42) . Alcohol misuse and its relation to violence, particularly binge-drinking, have generated increasing public and political concern in the United Kingdom following a marked increase in licensed premises selling alcohol over the past 25 years (43) and legislative changes relaxing the selling of alcohol. Research into alcohol-related disorder highlights the concentration of violent and public order offenses in urban areas with high densities of licensed premises that peak at weekends. This has emerged within planned regeneration of certain inner-urban areas in the United Kingdom but, where there is competition among licensed premises designed to accommodate large numbers of drinkers, resulting in cheaper alcohol, the financial resources available to the alcohol industry in the United Kingdom (facilitating more effective litigation to overcome objections of residents and regulations of local authorities), coupled with an inherent culture of binge-drinking, have compounded these problems (44) .
In this survey, the highest percentage of incidents and the highest population attributable risk were explained by individuals engaging in hazardous drinking, followed by drug misuse. Measures of the public health impact used in this study assume a direct association between diagnostic categories and violent behavior, which cannot be verified in a cross-sectional survey. Furthermore, associations between drug misuse and violence may result more from involvement in the illegal economy of drug markets than from the effects of intoxication (45) , and where criminal justice control of drug use through law enforcement outweighs public health interventions. However, studies of alcohol use and violence have confirmed strong, if complex, associations with hazardous drinking (46) . As the proportion of respondents reporting hazardous drinking in Britain was substantial, particularly among younger men, this indicates that ''population'' approaches involving risk-reduction programs to encourage healthy drinking and control of outlets, particularly those associated with drunken disorder, many within the ''night-time economy'' (44), are more appropriate preventive interventions (46) . By use of Rose's model (1), a relatively small reduction in exposure to the risk factor of hazardous drinking at the individual level (which affects a relatively large proportion of the population) could result in a relatively large overall impact on the population's behavior in association with drinking.
